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@  Bottom  margin  indicator  apparatus  for  typewriters. 

  Bottom-edge  margin  indicators  for  typewriter  paper  and 
the  like  using  an  optical  sensor-monitor  wherein  spurious 
effects  of  the  edge  of  the  paper  exiting  from  the  bottom  mar- 
gin  sensor  region  and  pre-printed  material  thereon  are  ob- 
viated, and  in  which  the  sensor-monitor  of  the  bottom  edge 
of  the  paper  is  preferably  carried  by  the  platen  shield  (2)  it- 
self  in  a  manner  that  is  particularly  advantageous  for  optical 
sensing  of  the  paper,  with  the  sensor  (7-7')  maintained  in  e x -  
tremely  close  proximity  to  the  paper  irrespective  of  its  thich- 
ness,  and  adapted  for  simple  and  ready  adjustment,  if  de- 
sired,  to  vary  the  margin  setting. 



FIELD  OF  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  bottom  margin  i n d i c a t o r  

appa ra tu s   for  t y p e w r i t e r s   and  the  l i k e .  

BACKGROUND  OF  THE  INVENTION 

In  United  S t a t e s   L e t t e r s   Pa t en t   No  4 ,014 ,427   of  c o - a p p l i c a n t  

Carol  M  Rines  h e r e i n ,   improved  a p p a r a t u s   is  d i s c l o s e d   for  s e n s o r - m o n i t o r i n g  

the  bottom  edge  of  the  paper  wi th in   a  t y p e w r i t e r ,   p r e f e r a b l y   o f f - c e n t e r  

toward  the  s ide ,   and  for  e f f e c t i n g   a d j u s t a b l e   c a l i b r a t i o n   s e t t i n g s   n e a r  

a  s ide  of  the  p l a t e n ;   and  e a r l i e r   p r o p o s a l s   are  d e s c r i b e d  i n   the  o t h e r  

p a t e n t s   r e f e r r e d   to  in  sa id   L e t t e r s   P a t e n t .   The  r e s t r i c t i o n   on  l o c a t i o n  

of  the  sensor   and  the  s p e c i a l i z e d   equipment  m o d i f i c a t i o n   and  na tu r e   o f  

adap t ing   these   t e c h n i q u e s   for  i n e x p e n s i v e   and  simple  r e t r o f i t t i n g   o r  

r e m o d i f i c a t i o n   of  e x i s t i n g   t y p e w r i t e r   models  by  the  s e c r e t a r y   or  u n s k i l l e d  

o p e r a t o r   have,  however,  c o n s t i t u t e d   problems  in  r e n d e r i n g   these   improvemen t s  

r e a d i l y   useab le   commerc ia l ly   with  u n i v e r s a l   a p p l i c a b i l i t y .   I t   i s   to  t h e  

s o l u t i o n   of  these   and  r e l a t e d   problems,   a c c o r d i n g l y ,   t h a t  t h e   p r e s e n t  

i n v e n t i o n   is  p r i m a r i l y   d i r e c t e d .  

SUMMARY  OF  THE  INVENTION 

An  o b j e c t   of  the  i n v e n t i o n ,   t h e r e f o r e ,   is  to  provide   a  

new  and  improved  bottom  margin  i n d i c a t o r   t ha t   s h a l l   no t -be   s u b j e c t   to  t h e  

a b o v e - d e s c r i b e d   and  s i m i l a r   d i s a d v a n t a g e s ;   but  t h a t ,   to  the  c o n t r a r y ,  

p rov ides   for  a  much  more  s i m p l i f i e d   m o d i f i c a t i o n   of  e x i s t i n g   t y p e w r i t e r  

components--i"n  p a r t i c u l a r ,   only  a  pa r t   of  the  paper  s h i e l d   s t r u c t u r e - ,  



and  the  p r o v i s i o n   of  a  r e t r o f i t   t h e r e f o r   t ha t   can  be  i n s t a l l e d   by  u n s k i l l e d  

hands,   and  t h a t ,   indeed,   can  be  i d e n t i c a l l y   used  as  p a r t   of  the  o r i g i n a l  

equipment  as  manufac tu red   and  assembled ,   as  w e l l .  

A  f u r t h e r   o b j e c t   is  to  p rov ide   such  a  novel  margin  i n d i c a t o r  

t ha t   is  p a r t i c u l a r l y   and  p r e f e r a b l y ,   though  not  e x c l u s i v e l y ,   adapted  f o r  

t y p e w r i t e r s   with  a x i a l l y   immobile  p l a t e n s   and  paper  s h i e l d s ,   as  of  t h e  

e l e c t r i c   b a l l   p r i n t i n g   head  t y p e .  

An  a d d i t i o n a l   o b j e c t   is  to  p rov ide   such  an  i n d i c a t o r   in  which  

s p u r i o u s   s i g n a l   e f f e c t s   caused  by  o p t i c a l   noise   e f f e c t s   produced  as  t h e  

bottom  edge  of  the  paper  pas ses   the  s ens ing   r eg ion   or  by  p r e - p r i n t e d  

m a t e r i a l   are  o b v i a t e d ;   such  improvement  being  p a r t i c u l a r l y   u s e f u l   w i t h  

the  p r e f e r r e d   r e t r o f i t   s t r u c t u r e   of  the  i n v e n t i o n ,   but   a lso   more  g e n e r a l l y  

u s e f u l   with  o ther   types  of  margin  and  s i m i l a r   i n d i c a t o r s   wherein  s u c h  

problems  are  e n c o u n t e r e d .  

Other  and  f u r t h e r   o b j e c t s   are  exp l a ined   h e r e i n a f t e r   and 

more  p a r t i c u l a r l y   d e l i n e a t e d   in  the  appended  c l a i m s .  

According  to  one  a spec t   of  the  i n v e n t i o n   t h e r e   is  p r o v i d e d  

bottom  margin  i n d i c a t o r   a p p a r a t u s   for  t y p e w r i t e r   paper  and  the  l i k e  

o p e r a t i n g   with  t y p e w r i t e r s   having  a  p l a t e n   r o t a t a b l e   about  i t s   axis   and  

around  the  c y l i n d r i c a l   s u r f a c e   of  which  the  paper  is  advanced  in  a  

t r a n s v e r s e   path  du r ing   t y p e w r i t i n g ,   said  appa ra tu s   having ,   in  c o m b i n a t i o n ,  

c y l i n d r i c a l - s e c t i o n   paper  s h i e l d   means  mountable  below  the  p l a t e n   and 

between  the  upper  s u r f a c e   of  which  and  t he   p l a t e n   the  paper  is  t h u s  

advanced;   monitor   means  mounted  in  c lose   p rox imi ty   to  said  path  i n  

p rox imi ty   to,  the  paper  passed  between  the  same  and  the  p l a t e n   i r r e s -  

p e c t i v e   of  t h i c k n e s s   of  the  paper ;   s i g n a l i n g   means  connec t ed   to  a n d  

r e s p o n s i v e   to  the  s ens ing   by  the  moni tor   means  of  the  absence  of  p a p e r  

f o l l o w i n g   the  p resence   of  the  paper  t h e r e a t   for  p r o v i d i n g   an  i n d i c a t i o n  



of  the  advent   of  such  absence;   and  means  for  p r e v e n t i n g   spu r ious   s i g n a l s  

from  being  app l i ed   by  said  s i g n a l i n g   means  t h a t   would  e f f e c t   s p u r i o u s  

and  m u l t i p l e   i n d i c a t i o n s   as  the  bottom  edge  of  the  paper  or  p r e - p r i n t e d  

m a t e r i a l   passes   by  the  monitor   means .  

According  to  ano ther   a spec t   of  the  i n v e n t i o n   the re   is  p r o v i d e d  

bottom  margin  i n d i c a t o r   appa ra tu s   for  t y p e w r i t e r   paper  and  the  l ike   i n  

which  the  paper  is  advanced  in  a  p r e d e t e r m i n e d   path ,   monitor   means  mounted  

in  c lose   p r o x i m i t y   to  said  path  in  n o n - i n t e f e r i n g   r e l a t i o n s h i p   w i t h ,  b u t  

in  c lose   p r o x i m i t y   to,  the  paper;   s i g n a l i n g   means  connected   to  and  

r e s p o n s i v e   to  the  s ens ing   by  the  monitor   means  of  the  absence  of  p a p e r  

f o l l o w i n g   the  p re sence   of  paper  t h e r e a t ,   for  p r o v i d i n g   an  i n d i c a t i o n   o f  

the  advent   of  such  absence;   and  means  for  p r e v e n t i n g   spu r ious   s i g n a l s  

from  being  app l i ed   by  said  s i g n a l i n g   means  t h a t - w o u l d   e f f e c t   s p u r i o u s  

and  m u l t i p l e   i n d i c a t i o n s   as  the  bottom  edge  of  the  paper  or  p r e - p r i n t e d  

m a t e r i a l   passes   by  the  monitor  means .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d   with  r e f e r e n c e  t o   t h e  

accompanying  drawing,   Fig  1  of  which  is  a  plan  view  of  t h e  p o r t i o n   o f  

a  c y l i n d r i c a l   paper  s h i e l d   equipped  with  the  p r e f e r r e d   c o n s t r u c t i o n   o f  

the  i n v e n t i o n ;  

Fig  2  is  a  f r agmen ta ry   s ide  e l e v a t i o n   of  the  o p t i c a l  

monitor   r eg ion   of  the  s h i e l d ;  

Fig  3  is  a  diagram  of  a  p r e f e r r e d   e l e c t r o n i c   system  f o r  

the  moni tor   and  s i g n a l i n g   means,  i n c l u d i n g   more  g e n e r a l l y   a p p l i c a b l e  

paper  edge  n o i s e - e f f e c t   s u p p r e s s i n g   c i r c u i t s ;   and  

Figs  4A,  4B,  and  4C  are  wave-form  diagrams  of  the  o p e r a t i o n  

of  the  s p u r i o u s - s i g n a l   o b v i a t i n g   c i r c u i t   of  Fig  3 .  



BEST  MODES  OF  CARRYING  OUT  THE  INVENTION 

R e f e r r i n g   to  the  d rawings ,   the  i n v e n t i o n   is   i l l u s t r a t e d ,  

Fig  1,  in  c o n n e c t i o n   with  i t s   s p e c i f i c   p r e f e r r e d ,   though  not  e x c l u s i v e ,  

a p p l i c a t i o n   to  the  sa id   b a l l   p r i n t i n g   head  (B)  type  t y p e w r i t e r ,   w i t h  

the  l o n g i t u d i n a l l y   a x i a l l y   immobile  paper   or  p l a t e n   c y l i n d e r i c a l - s e c t i o n  

s h i e l d   shown  at  1  adapted  to  r e c e i v e   paper   between  i t s   upper  s u r f a c e  

and  the  s i m i l a r l y   immobile  p l a t e n   t h e r e a b o v e   (not  shown),  between  w h i c h  

the  t y p e w r i t e r   paper  is  advanced  in  a  t r a n s v e r s e   path  dur ing   t y p e w r i t i n g ,  

as  s c h e m a t i c a l l y   i n d i c a t e d   by  the  d o t t e d   arrow  l a b e l l e d   "PAPER".  The 

s h i e l d   is  shown  with  c o n v e n t i o n a l   a p e r t u r e s   1'  for   the  paper  r o l l e r s  

c o n v e n t i o n a l l y   mounted  t h e r e u n d e r .  

The  paper   s h i e l d   1  is  p r o v i d e d   with  a  s imple   m o d i f i c a t i o n ;  

namely,  a  t r a n s v e r s e   d e p r e s s i o n   3  t h a t   is  a p e r t u r e d   a t   5  with  a  t r a n s -  

verse   s l o t ,   p r e f e r a b l y   to  the  s ide   of  the  c e n t r a l   r e g i o n   of  the  s h i e l d  

as  shown.  The  edges  of  the  a p e r t u r e   5  at  the  s i d e  w a l l s   3'  of  t h e  

d e p r e s s i o n   3  se rve   as  a  t r a c k   for   the  mounting  and  s e c u r i n g   of  the  s e n s o r  

7-7 '   t h a t   is  to  moni tor   the  bottom  margin  of  the  paper   as  i t   p a s s e s  

between  the  upper  s h i e l d   s u r f a c e   1  and  the  p l a t e n ,   g i v i n g   a  s i g n a l  

warn ing ,   as  by  a  buzzer   4  (Fig 2)  e n e r g i z e d   by  a  s i g n a l i n g   c i r c u i t   8 

r e s p o n s i v e   to  the  sensor   7-7'   v ia   c o n d u c t o r s   6,  i n d i c a t i v e   of  the   f a c t  

t h a t   the  d e s i r e d  b o t t o m   margin  has  been  r eached ,   as  g e n e r a l l y   e x p l a i n e d  

in  said  L e t t e r s   P a t e n t .  

In  the  p r e f e r r e d   embodiment,  the  monitor   s ensor   is  in  t h e  

form  of  a  combined  p h o t o - e m i t t e r   7  and  p h o t o - r e c e i v e r   7'  t h a t   r e s p e c t -  

ive ly   t r a n s m i t   l i g h t   to  the  paper   and  r e c e i v e   r e f l e c t i o n s   t h e r e f r o m  

so  long  as  i t   is  p r e s e n t ,   p roduc ing   a  change  of  s i g n a l   when  the  a b s e n c e  

of  paper  is  i n d i c a t e d   by  the  s e n s i n g   of  the  black  p l a t e n .   The  m o n i t o r  

sensor   7-7'   is  shown  c e n t r a l l y   held  j u s t   below  or  s u b s t a n t i a l l y   in  l i n e  



with  the  upper  s u r f a c e   of  the  s h i e l d   by  the  lower  p o r t i o n   of  an  a s s e m b l y  

block,   p r e f e r a b l y   c o m p r i s i n g   a  depending  U-shaped  r e s i l i e n t   c l i p   f i x t u r e  

9  with  o r i e n t a t i o n   means,  such  as  top  l i p s   or  f l a n g e s   9'  t ha t   e x t e n d  

l a t e r a l l y   over  and  r i d e   upon  the  t r a c k   3'  of  the  s h i e l d   d e p r e s s i o n   3 ,  

with  the  u n i t   7 - 7 ' - 9   depending  wi th in   the  s l o t   5.  This  enab les   s e c u r e d  

r e s i l i e n t   c l i p p i n g   o r  c l a m p i n g   engagement  t h a t   l o c k s  o r   m a i n t a i n s   t h e  

monitor   s enso r   7-7 '   at  the  d e s i r e d   p r e d e t e r m i n e d   r e g i o n   of  the  a p e r t u r e  

5.  The  u n s k i l l e d   o p e r a t o r   can  r e a d i l y   f o r c e - s l i d e   the  assembly  b lock .  

9  with  i t s   c e n t r a l   moni to r   sensor   7-7'   a long  the  s l o t   edges  3'  t o  

o ther   d e s i r e d   p r e d e t e r m i n e d   r eg ions   of  the  a p e r t u r e   5,  as  i n d i c a t e d ,  

for  example,  in  Fig  1  by  the  i l l u s t r a t e d   c a l i b r a t i o n   marks  2,  r e p r e s e n t i n g  

a  va r i ed   or  d i f f e r e n t   p r e s e l e c t e d   bottom  m a r g i n .  

The  s i g n a l i n g   c i r c u i t   8  and  a u d i b l e   s i g n a l   buzzer   or  o t h e r  

means  4  may  be  in  a  s e p a r a t e   package  as  shown  in  Fig  2,  or  i t   may  be  

l oca t ed   a t t a c h e d   to  the  photo  sensor   assembly  7 - 7 ' - 9   for   economy  o f  

manufac tu re   and  i n s t a l l a t i o n .   Power  may  be  o b t a i n e d   from  a  power  c o r d  

10  or  by  a  p r o b e - t y p e   c o n n e c t i o n   for  t a p p i n g   in to   the  p o w e r - c a r r y i n g  

cord  of  the  t y p e w r i t e r ,   i f   e l e c t r i c .  

A  p r e f e r r e d   s i g n a l i n g   c i r c u i t   8  is  shown  in  Fig  3  r e s p o n s i v e  

to  the  s e n s o r ' s   i n d i c a t i o n   of  the  p a s s i n g   of  the  s h e e t   beyond  the  m o n i -  

t o r i n g   p r e d e t e r m i n e d   r e g i o n   of  the  a p e r t u r e   5,  c o r r e s p o n d i n g   to  t h e  

d e s i r e d   bottom  margin,   and  p roduc ing ,   for  example,  an  a u d i b l e   s i g n a l  

tone  i n d i c a t i o n   at  the  speaker   4.  In  t h i s   c i r c u i t ,   the  ac  power  

app l i ed   at  10  is  r e c t i f i e d   by  the  r e c t i f i e r   CR1  in to   dc  power  s u p p l y  

v o l t a g e ,   say  12  v o l t s ,   s t o r e d   through  s e r i e s   r e s i s t o r   Rl  in  the  s h u n t  

c a p a c i t o r   Cl.  The  l i g h t - e m i t t e r   diode  s e c t i o n   7  of  the  moni tor   s e n s o r  

7-7'  and  the  l i g h t - s e n s i t i v e   r e c e i v e r   s e c t i o n   7'  are  c o n n e c t e d ,   r e s p e c t -  

ive ly   through  r e s i s t o r s   R2  and  R31  between  the  +12V  and  "ground"  s i d e  

of  the  v o l t a g e   supp ly ,   s h i n i n g   l i g h t   upward  through  the  a p e r t u r e   5 



towards  the  p lace   where  the  paper  p a s s e s ,   as  shown  in  do t t ed   l i n e s ,   and 

r e c e i v i n g   one  kind  of  r e f l e c t i o n   s i g n a l   back  from  p a p e r ,   if   i t   is  p r e s e n t  

and  a  very  d i f f e r e n t .   r e f l e c t i o n   s i g n a l   from  the  dark  p l a t e n   in  t h e  

absence  of  paper .   The  e m i t t e r - r e c e i v e r   7-7 '   is  shown  at  Z2 in   a  common 

enve lope ,   such  as  the  O p t r o n i c s   Type  710  r e f l e c t i v e - c o u p l e d   photo  e m i t t e r -  

r e c e i v e r .  

The  ou tpu t   7"  of  the  photo  r e c e i v e r   7'  is  a p p l i e d   to  an  

i n t e g r a t e d   c i r c u i t   shown  as  Z1- Z1'  c o m p r i s i n g   h a l f   of  a  Schmidt  t r i g g e r  

c i r c u i t   and  a  o n e - s h o t   pulse   c i r c u i t ,   such  as  a  Type  4013  i n t e g r a t e d  

c i r c u i t   (CMOS  Dual  D  f l i p - f l o p ) .   The  Q  ou tpu t   of  the  Schmidt  t r i g g e r  

s e c t i o n   Z 1  ( h a v i n g   inpu t   from  7'  a p p l i e d   at  S  and  with  pins  C,  D  and  R 

connec ted   to  the  +12V  t e r m i n a l )   is  fed  to  the  C  pin  of  Z1'  in  c o n v e n t i o n a l  

Schmidt  t r i g g e r   c i r c u i t   f a s h i o n .   The  Q  ou tpu t   of  the  o n e - s h o t   s e c t i o n  

Z1'  is  connec ted   to  the  s i g n a l   i npu t   pin  C  of  the  b u z z e r   or  o t h e r  

i n d i c a t o r   4,  c h a r g i n g   c a p a c i t o r   C2  t h rough   r e s i s t o r   R5.  In  e f f e c t ,   a  

t o g g l e - t y p e   f l i p - f l o p . i s   p rov ided   (Q),  to  g e n e r a t e   an  unambiguous  b u z z e r -  

c o n t r o l   pu l se   s i g n a l   of  p r e d e t e r m i n e d   d u r a t i o n ,   shown  in  the  waveform  o f  

h e r e i n a f t e r   d e s c r i b e d   Fig  4C. 

In  o p e r a t i o n ,   as  the  bottom  edge  of  the  pape r   pa s se s   o u t  

of  the  r eg ion   where  the  l i g h t   emi t t ed   from  7  r e f l e c t s   from  the  same 

and  g e n e r a t e s   r e f l e c t e d   s i g n a l s   upon  the  photo  r e c e i v e r   7 ' ,   or  w h e r e  

p r e - p r i n t e d   m a t e r i a l   on  the  paper  may  be  p r e s e n t ,   t h e r e   are  s p u r i o u s  

noise   e f f e c t s   g e n e r a t e d   at  the  ou tpu t   7"  of  Z2  which  g ive   r i s e   t o  

m u l t i p l e   and  ambiguous  t r i g g e r i n g   of  the  o n e - s h o t   Z2'  and  hence  g i v e  

r i s e   to  s p u r i o u s   e n e r g i z i n g   of  the  buzzer   or  o the r   i n d i c a t o r   4.  This  i s  

i n d i c a t e d   by  the  e r r a t i c   jagged  waveform  of  Fig  4A,  wi th   the  a r r o w s  

i n d i c a t i n g   such  e f f e c t s   upon  paper  e n t e r i n g   (downwards)  and  paper   e x i t i n g  

(upward),   as  l a b e l l e d .   By  employing  the  h y s t e r i s i s   e f f e c t   i n t r o d u c e d   by 

the  b i - s t a b l e   na tu r e   of  the  h a l f   Schmidt  t r i g g e r   c i r c u i t   Zl,  as  shown 



in  the  waveform  of  Fig  4B  (Q  ou tpu t   of  Zl ) ,   i n j e c t i n g   b ias   via  r e s i s t o r  

R4  back  to  the  i npu t ,   the  no ise   e f f e c t s   and  r e s u l t i n g   s p u r i o u s   t r i g -  

ge r ing   is  avoided  at  the  edge  of  the  paper .   The  data   inpu t   t r a n s f e r r e d  

to  the  Q  ou tpu t   of  the  o n e - s h o t   Z '   l a t c h e s   up  by  the  e f f e c t i v e   t o g g l e  

f l i p - f l o p   a c t i o n   (Q-Q),  c h a r g i n g   C2  through  R5,  as  b e f o r e - s t a t e d ,   w i t h  

r e s e t t i n g   upon  the  r e a c h i n g   of  a  t h r e s h o l d .   The  time  c o n s t a n t   i n v o l v i n g  

C2 and  R  t h u s   c o n t r o l s   a  d e f i n i t i v e l y   t r i g g e r e d   unambigious   i n d e p e n d e n t l y  

g e n e r a t e d   s i g n a l   ou tpu t   pulse   at  Q  (Fig  4C),  i n d e p e n d e n t   of  no i se   e f f e c t s  

r e c e i v e d   at  7 ' ,   for  d r i v i n g   the  buzzer   4  for  the  p r e d e t e r m i n e d   d u r a t i o n  

of  the  ou tput   pulse   of  Fig  4C. 

S u i t a b l e   c i r c u i t   va lues   with  the  Op t ron ic s   710  s enso r   Z2 

and  the  4013  i n t e g r a t e d   c i r c u i t   Z1-Z1 ' ,   are:  R1=5K;  CR1-1N4002  t y p e ;  

R2=1K;  R3=22K;  R5=1M;  C2=5µf.  For  such  o p e r a t i o n ,   the  d u r a t i o n   of  t h e  

ou tpu t   pulse   of  Fig  4C  wi l l   be  of  the  order   of  about  0.4  second.   C l e a r l y  

t h i s   t e c h n i q u e   for  removing  s p u r i o u s   edge  s i g n a l s   is  u s e f u l   with  o t h e r  

types  of  margin  or  r e l a t e d   s enso r   sys tems,   though  p a r t i c u l a r l y   a d v a n -  

tageous   with  the  s h i e l d - m o u n t e d   p r e f e r r e d   s t r u c t u r e   of  Figs  1  and  2 .  

Other  types  of  i n d i c a t o r s   and  s i g n a l   d r i v i n g   c i r c u i t s   t h e r e f o r   may  a l s o  

be  used,   as  d i s c u s s e d ,   for  example,   in  sa id   L e t t e r s   P a t e n t .  

Thus,  an  ex t r eme ly   e f f e c t i v e   and  simple  i n s t a l l a t i o n   i s  

p r o v i d e d ,   with  minimal  change  of  e x i s t i n g   t y p e w r i t e r   components ,   a n d  

with  no  l i m i t a t i o n   on  p o s i t i o n   of  the  m o n i t o r i n g   s l o t   r e g i o n ,   and  w i t h  

the  added  advan tage   t h a t ,   the  s enso r   is  held  in  as  c l o se   p r o x i m i t y   t o  

the  upper  s u r f a c e   of  the  s h i e l d   and  thus  the  paper  as  p o s s i b l e   ( w i t h  

the  assembly  block  9,  depending  below  sa id   s u r f a c e   on  i t s   u n d e r s i d e )  

wi thou t   m e c h a n i c a l l y   i n t e r f e r i n g   with  the  passage  of  the  paper ,   a n d  

u n i v e r s a l l y   e f f e c t i v e   with  any  t h i c k n e s s   of  paper ,   as  accomodated  by  

the  r e s i l i e n c y   of  the  p l a t e n .   O b v i a t i n g   or  s u p p r e s s i n g   of  s p u r i o u s  

edge  s i g n a l s   is  a lso  e f f e c t e d .  



1.  Bottom  margin  i n d i c a t o r   a p p a r a t u s   for  t y p e w r i t e r   paper   and  t h e  

l ike   o p e r a t i n g   with  t y p e w r i t e r s   having  a  p l a t e n   r o t a t a b l e   a b o u t  

i t s   axis   and  around  the  c y l i n d r i c a l   s u r f a c e   of  which  the  p a p e r  

is  advanced  in  a  t r a n s v e r s e   path  du r ing   t y p e w r i t i n g ,   s a i d  

a p p a r a t u s   hav ing ,   in  combina t i on ,   c y l i n d r i c a l - s e c t i o n   p a p e r  

s h i e l d   means  mountable  below  the  p l a t e n   and  between  the  u p p e r  

s u r f a c e   of  which  and  the  p l a t e n   the  paper  is  thus   a d v a n c e d ;  

moni tor   means  mounted  in  c lose   p r o x i m i t y   to  s a id   path  in  p r o x i m i t y  

to,  the  paper   passed   between  the  same  and  the  p l a t e n   i r r e s p e c t i v e  _  

of  t h i c k n e s s   of  the  paper ;   s i g n a l i n g   means  c o n n e c t e d   to  and  r e s -  

pons ive   to  the  s ens ing   by  the  moni to r   means  of  the   absence   o f  

paper  f o l l o w i n g   the  p re sence   of  paper   t h e r e a t   f o r   p r o v i d i n g   an  

i n d i c a t i o n   of  the  advent   of  such  absence ;   and  means  for  p r e v e n t i n g  

s p u r i o u s   s i g n a l s   from  being  a p p l i e d   by  sa id   s i g n a l i n g   means  

tha t   would  e f f e c t   s p u r i o u s   and  m u l t i p l e   i n d i c a t i o n s   as  the  b o t t o m  

edge  of  the  paper   or  p r e - p r i n t e d   m a t e r i a l   pas ses   by  the  m o n i t o r  

means .  

2.  Bottom  margin  i n d i c a t o r   a p p a r a t u s   as  c laimed  in  c l a im-1   and  i n  

which  sa id   s p u r i o u s   s i g n a l   p r e v e n t i n g   means  compr i s e s   means  

r e s p o n s i v e   t o  t h e   h y s t e r i s i s   e f f e c t   r e s u l t i n g   between  s i g n a l s  

produced  upon  pape r   e n t e r i n g   and  e x i t i n g   from  the  r eg ion   o f  

said  moni to r   means  for  g e n e r a t i n g   an  unambiguous  i n d i c a t o r  

s i gna l   f o l l o w i n g   such  e x i t i n g .  

3.  Bottom  margin  i n d i c a t o r   a p p a r a t u s   as  c laimed  in  c la im  2  and  i n  

which  sa id   h y s t e r i s i s   e f f e c t   r e s p o n s i v e   means  c o m p r i s e s   a  S c h m i d t  

c i r c u i t   r e s p o n s i v e   to  the  ou tpu t   of  sa id   mon i to r   means  coup led   t o  

a  o n e - s h o t   c i r c u i t   for  g e n e r a t i n g   sa id   i n d i c a t o r   s i g n a l   as  a  p u l s e  



of  p r e d e t e r m i n e d   d u r a t i o n .  

4.  Bottom  margin  i n d i c a t o r   a p p a r a t u s   for  t y p e w r i t e r   paper   and  t h e  

l ike   in  which  the  paper   is  advanced  in  a  p r e d e t e r m i n e d   p a t h ,  

moni tor   means  mounted  in  c lose   p rox imi ty   to  sa id   path  in  n o n -  

i n t e f e r i n g   r e l a t i o n s h i p   with ,   but  in  c lose   p r o x i m i t y   to,  t h e  

paper ;   s i g n a l i n g   means  connec ted   to  and  r e s p o n s i v e   to  the  s e n s i n g  

by  the  moni tor   means  of  the  absence  of  paper  f o l l o w i n g   the  p r e s e n c e  

of  paper  t h e r e a t ,   for  p r o v i d i n g   an  i n d i c a t i o n   of  the  advent   o f  

such  absence ;   and  means  for  p r e v e n t i n g   s p u r i o u s   s i g n a l s   f r o m  

being  a p p l i e d   by  sa id   s i g n a l i n g   means  tha t   would  e f f e c t   s p u r i o u s  

and  m u l t i p l e   i n d i c a t i o n s   as  the  bottom  edge  of  the  paper  or  p r e -  

p r i n t e d   m a t e r i a l   passes   by  the  moni tor   means .  

5.  Bottom  margin  i n d i c a t o r   a p p a r a t u s   as  claimed  in  c la im  4  and  i n  

which  said  moni tor   means  compr ises   photo  s e n s i n g   means  r e s p o n s i v e  

to  i l l u m i n a t i o n   of  the  p a p e r .  

6.  Bottom  margin  i n d i c a t o r   a p p a r a t u s   as  c laimed  in  c la im  5  and  i n  

which  sa id   s p u r i o u s   s i g n a l   p r e v e n t i n g   means  compr i s e s   means  r e s -  

pons ive   to  the  h y s t e r i s i s   e f f e c t   r e s u l t i n g   between  s i g n a l s  

produced  upon  paper  e n t e r i n g   and  e x i t i n g   from  the  r eg ion   of  s a i d  

moni tor   means  for   g e n e r a t i n g   an  unambiguous  i n d i c a t o r   s i g n a l  

f o l l o w i n g   such  e x i t i n g .  

7.  Bottom  margin  i n d i c a t o r   a p p a r a t u s   as  claimed  in  c la im  6  and  i n  

which  sa id   h y s t e r i s i s   e f f e c t   r e s p o n s i v e   means  compr i s e s   a  Schmid t  

c i r c u i t   r e s p o n s i v e   to  the  ou tpu t   of  said  moni to r   means  c o u p l e d  

to  a  one - sho t   c i r c u i t   for  g e n e r a t i n g   said  i n d i c a t o r   s i g n a l   as  a  

pulse   of  p r e d e t e r m i n e d   d u r a t i o n .  

8.  Bottom  margin  i n d i c a t o r   a p p a r a t u s   as  claimed  in  claim  4  i n  

which  said  s p u r i o u s   s i g n a l   p r e v e n t i n g   means  compr i ses   means  

operab le   dur ing   the  s ens ing   of  spur ious   noise  s i g n a l s   r e s u l t i n g  



from  the  passage   of  the  bottom  edge  of  the  paper   by  the  m o n i t o r  

means  for  g e n e r a t i n g   an  i n d e p e n d e n t   unambiguous  s i g n a l   for   c o n -  

t r o l l i n g   the  i n d i c a t i o n   of  the  r e a c h i n g   of  the  bottom  m a r g i n .  
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